Based on the 873 questionnaires collected from six cities in four provinces in China, we made a quantitative analysis of different types of consumers' expectations for government low-carbon subsidies by using the SPSS. The results indicate that: (1) Significant differences exist in the 'expectations for government subsidies on low-carbon products' from different types of consumers; there are significant differences among consumers with different monthly income, educational attainment and age on the 'expectations for government subsidies on low-carbon products', but the difference is not significant for the consumers in different regions or gender. (2) Monthly income and educational attainment exert significant influences on consumer 'expectations for government subsidies on low-carbon products', and the influence of monthly income is the biggest. Finally, we put forward policy recommendations accordingly.
INTRODUCTION
With the global climate change and increasing pressure for GHG emissions reduction, the development of low-carbon economy has become the top priority for all countries throughout the world. It is inevitable for developing low-carbon economy to achieve low-carbon consumption. Currently, the economic development and people's income in China are still under development. Therefore, government subsidies are an important means to promote low-carbon consumption [1, 2] . Government subsidies for low-carbon products can stimulate consumers' willingness to buy low-carbon products, to a certain extent [3] [4] [5] . So, what is the general expectation of government subsidies on low-carbon products? Which properties of consumers have significant impacts on their expectation? Are there any differences among different types of consumers in their expectations?
The research literature related to government subsidies on low-carbon products and development of low-carbon economy mainly includes the following four aspects: (1) research on the role of government subsidies to the development of low-carbon economy [6] ; (2) research on the mechanism of government subsidies [7, 8] ; (3) research on the directions and objects of government subsidies [9, 10] ; and (4) research on the forms of government subsidies [11, 12] .
Most of the researchers believe that government subsidies play an important role in the carbon reduction process [13] , and will be effective in promoting low-carbon consumption and energysaving and emissions reduction [14, 15] . Sun [16] in his research point out that a country can achieve the goal of developing a lowcarbon economy and the promotion of energy conservation and emissions reduction through adopting government subsidies on low-carbon products. Shen and He [17] consider that subsidies on low-carbon resources and products are important fiscal instrument to reducing carbon emissions, as well as increasing the consumption of low-carbon products. Bollino [18] explores the existence of consumer's Willingness to Pay (WTP) in order to use renewable energy in the electricity production, and finds that the aggregate WTP for RES in Italy is not enough to attain the Government goal in 2010, which implies that the development of low-carbon industry, such as renewable energy, needs government subsidies. Moreover, low-carbon energy technologies are of increasing importance to India for reducing emissions and diversifying its energy supply mix [19] . Jin and Zheng [20] present a game analysis of both supply and demand sides in the green agricultural product market, and suggest that government compensation policy towards low-carbon agricultural consumers can help promote the development of low-carbon products.
Roe et al. [21] and Zarnikau [22] suggest that public policy can have a positive and significant impact on consumers' voluntarily payment of the additional costs for low-carbon products. Through the study of low-carbon product subsidies of the United States, Galinato and Yoder [23] find that the price subsidies for low-carbon products can be more efficient on carbon emissions than the tax on high-carbon products, which has similar findings with Bajona and Kelly's [24] research on Chinese market in 1997. If China removes low-carbon subsidies, it will have negative impact on world carbon emissions [25] . Lapan and Moschini [26] construct a general equilibrium economy model to study on both the positive and normative implications of alternative policy instruments, including the subsidies and mandates. Their research shows that government subsidies for clean energy can implement carbon reduction goals effectively.
Due to the imperfection of market mechanism and the lack of legal binding, the enterprises misrepresent the cost for more subsidies [27] . To solve this problem, He and Wang [28] established a cost reporting model, which can ensure the authenticity of the cost reports. Using GCAM, an integrated assessment model, Shukla and Chaturvedi [19] analyze a targets approach for pushing solar, wind and nuclear technologies in the Indian electricity generation sector from 2005 to 2095 in different scenarios, and find that the subsidy is still necessary in the short run when the carbon price is low.
In terms of government subsidy directions and objects, Yang [29] summarizes the effective policies to promote low-carbon economy formulated by different countries, and then analyzes the government, enterprises and consumers in low-carbon economy through Game theory. He puts forward that government subsidies should focus on the consumers. Similarly, Sun's [16] research proposes that government subsidies should pay more attention to the consumption link rather than the circulation chain. Shen and He [17] find that government subsidies for enterprises mainly focus on the industry of renewable power generation in the developed countries, such as Germany and the United States. But the government subsidies for consumers primarily involve the auto, real estate and household appliance industries, etc. Other scholars argue that government subsidy focus should depend on different situations. Brzeskot and Haupt [30] detect that an industryfriendly government levies an energy tax to supplement a lax product standard, but shies away from subsidies to firms; by contrast, a consumer-friendly government depends heavily on a strict product standard and additionally implements a moderate subsidy to firms, but avoids energy taxes. Xiong [31] points out that the government should take full advantage of the alternative role of financial subsidies to encourage city residents to buy energyefficient appliances.
As for government subsidy forms, Bansal and Gangopadhyay [32] think that differentiated subsidies can be more efficient than the unified subsidy on the improvement of environmental quality and social welfare, which is supported by Zhou and Zheng [33] . Li and Zhao [34] construct a Nash game and Stackelberg game model of manufacturer and retailer, and analyze the impact of R&D cost allocation coefficient and subsidies on the low-carbon investment of supply chain, and finally find out the strategies of low-carbon R&D cooperation and government subsidies under different game scenarios. Xie et al. [35] suggest that government should encourage various types of capital to the rural areas to promote the development of agricultural carbon sinks, as well as subsidize domestic agricultural carbon sinks by imposing carbon tariffs on imported agricultural products. Fan et al. [36] analyze the optimal strategy for the government to supervise low-carbon subsidies. Li et al. [37] find that consumers' willingness to purchase low-carbon products differed significantly with respect to values, age, income and education.
Literature review shows that: So far, there are little empirical study on the consumer differences of government subsidies from the perspective of demography. Meanwhile, the persuasion theories point out that the characteristics of the recipient, namely, the differences of consumers' educational background, income, attitude, gender and age, may affect the interpretation and reaction of recipient to the information [38] . Therefore, a meticulous research on different consumer groups should be conducted to develop targeted measures as well as achieve maximum persuasion effect.
In this study, based on the demographic view of different consumers, we make a quantitative analysis of the expectation differences of the low-carbon subsidies for different types of consumers by adopting the methodologies of one-way ANOVA, Bonferroni test, Dunnett's T3 and regression model, in an attempt to reveal the potential trends of the subsidy expectations of different consumers. The reminder of this article is organized as follows: Research Hypothesis describes the empirical methodologies and data sources. Testing Results and Analyses analyzes the test results. Regression Analysis of Consumers' Expectation conducts the regression analysis. Conclusions and Recommendations is the conclusions and recommendations of this study.
RESEARCH HYPOTHESIS
In this paper, we are analyzing what consumers expect for lowcarbon product subsidies from the government. In this case, the definition of consumers' expectations for government subsidies refers to 'public demand for subsidies for low-carbon products'. In light of the technical and socio-economic conditions in present China, low-carbon products generally have higher costs than conventional high-carbon products. Therefore, in the beginning stage, government subsidies are necessary to stimulate consumers to accept and procure low-carbon products.
Therefore, we proposed the following hypothesis for this research: different types of consumers have different expectations for government subsidies which could encourage them to buy low-carbon products; to be more specific, people differing in monthly income and educational levels, ages, regions and genders may have different subsidy expectations.
METHODOLOGIES AND SAMPLE DATA

Methodologies
Firstly, we acquired the first-hand data through questionnaire survey, in an attempt to find out the 'expectations for government subsidies on low-carbon products' of different consumers in different regions, ages, educational backgrounds, incomes and genders. Individuals are randomly sampled from selected cities in China, and then the respondents completed the questionnaires at specific locations. Based on the questionnaire data of 873 consumers in six cities of China, we utilized the SPSS 20.0 software to conduct a one-way ANOVA, Bonferroni test and Dunnett's T3 test to quantitatively analyze the differences in consumer expectations for government subsidies on lowcarbon products. Then, by adopting the linear regression model, we further verified the influence of region and demographic variables on their expectations.
Sample data
The sample data come from the field questionnaire survey in six cities of four provinces in China. The geographical distribution of the samples covers the southern, central and northern part of China, with broad representation in terms of economic development and population distribution. In accordance with the random principle, we have taken the geographical distribution of various types of consumer groups into account and given out questionnaires in the densely populated areas, such as supermarkets, office buildings or residential districts.
A total of 950 questionnaires were handed out and 876 received, providing a response rate of 92.21%, among which 873 are valid, accounting for 99.66%. As shown in Table 1 , in the demographic variable of gender, females outnumber males with 58.08-41.92%. The samples cover six regions, whose frequencies are basically balanced: ranging from 13.06% (Wuhan) to 19.36% (Shenzhen). In the demographic variable of age, the youths and the middle aged are the main consumers of lowcarbon products when those aged between 20 and 49 constitute 81.30%. In the dimension of income, the percentage of those earning <USD 761 per month is 86.40% and those earning 151-455 USD per month is 45.70%. Therefore, the sample is fairly typical and representative for Chinese consumers from a general perspective.
TESTING RESULTS AND ANALYSES
Firstly, we conducted Homogeneity tests for sample variances based on the monthly income level, educational background, age, region and gender data for these six cities in China. If the variances are homogeneous, we could use the Bonferroni test to analyze the samples; otherwise, we should use the Dunnett's T3 test.
Analysis by monthly income
In order to facilitate the analysis, we regard the consumers with a monthly income of 1061 USD or above as high-income consumers, those ranging from 456 to 1060 USD as middle-income consumers, and those with <455 USD as low-income consumers. Analyzing monthly income differences reveals the following findings (Tables 2 and 3 ):
• The low-income consumers have the highest expectations for government subsidies on low-carbon products. The differences between high-income and low-income consumers are significant, so are the differences between middle-income and low-income consumers; but there is little difference between high-income and middle-income consumers. Table 2 displays that the difference of low-carbon subsidy expectations between high-income consumers (3.00) and low-income consumers (3.68) is large (22.67%), and that between middle-income consumers (3.24) and low-income consumers (3.68) is considerable (13.58%). However, the difference between high-income consumers (3.00) and middle-income consumers (3.24) is small (8% only) ( Table 2) . Currently, China's average monthly income of urban residents is 420 USD in China, and the majority of them are still at low levels of income. Therefore, it still needs some more years to realize low-carbon consumption in China. What is more, because of the large income gap of Chinese residents, the high-income group should take the lead in low-carbon consumption, and the low-income group should get more low-carbon subsidies from the government.
• Consumers' expectations for government subsidies on lowcarbon products have a negative correlation with the monthly income. The average expectation of those consumers with a monthly income of 1061 USD or above is minimum (3.00), but that of the under 999 group is maximum (3.68), as shown in Table 2 . Actually, government subsidies on low-carbon products can offset the additional costs incurred by the producer to produce low-carbon products.
For the low-income consumers, the lower their income, the higher their expectations. In the case of high-income consumers, their expectations for subsidies are low because their living pressure is relatively low. The middle-income group has the moderate expectations.
• There are significant differences among different income levels on their expectations for government subsidies on low-carbon products. In order to verify the significance of the differences, firstly we made the Homogeneity tests for variances. From Table 2 , we can observe that the Sig. value of the Homogeneity tests for variances is 0.065 (>0.05), which means that the sample has the homogeneity of variance. In addition, according to the result of variance analysis among groups in Table 2 , the significance value is 0.000 (<0.05), showing that the differences among consumers with different incomes are significant.
In order to figure out the differences of subsidy expectations among different types of consumers, we tested the expectation differences in this dimension by adopting the Bonferroni Test. Those consumers with a monthly income below 455 USD are significantly different from the 456-760 USD and 1061 or more USD groups, and have certain differences with other groups, but do not reach the significant level (Table 3) . Source: Derived from the sample data by the authors using SPSS 20.0.
Analysis by educational attainment
The expectations of consumers with different educational attainment are analyzed with one-way ANOVA as well, with the following findings.
• The mean values of the consumer expectations for government subsidies on low-carbon products by educational attainment are as follows in a descending order: vocational school/high school (3.54), university (3.53), professional training/college (3.52), secondary school (3.50) and graduate school (2.88).
From Table 4 , we can easily observe that the maximum mean value (vocational school/high school) is 22.92% higher than the minimum mean value (graduate school), which indicates a significant difference in the expectation by educational level. Moreover, the lower their educational attainment, the stronger their expectations for subsidies. This may be caused by the fact that the government subsidies can effectively reduce the price of low-carbon products, and consumers of different educational attainment have different income and life stress. Consumers with less education possess lower income and face greater pressure, so they are more willing to get subsidies on low-carbon products from the government.
There are significant differences among consumers with different educational attainment on the expectations for government subsidies on low-carbon products. In order to verify the significance of the differences, firstly we made the Homogeneity tests for variances. Table 4 reports that the sample has the homogeneity of variance (Sig. 0.065 > 0.05), and the differences is significant according to the result of variance analysis (P < 0.05).
To find out the differences of subsidy expectations among different consumers with different educational background, we tested the expectation differences in this dimension by adopting the Bonferroni test (results are presented in Table 5 ). The results indicate that the consumers with graduate school background are significantly different from other groups on subsidy expectation, but the differences among other groups are not significant.
Analysis by age
Then, we went on to test the expectation differences in the age dimension by adopting one-way ANOVA, with the following findings.
• Middle-aged consumers have the lowest expectations for government subsidies on low-carbon products, but the youth What do consumers expect for government subsidies group has the highest. The maximum mean value (30-39 and 40-49 groups) is 9.76% higher than the minimum mean value (20-29 group), demonstrating a significant difference in the expectations by age (Table 6 ). Middle-aged consumers (30-39 and 40-49 groups) always have stable jobs and high income; therefore, they are not sensitive to the subsidies and have the lowest expectations. Additionally, consumers between 20 and 29 years old exhibit highest expectations for the government subsidies on low-carbon products, which may be due to the large income elasticity and great life pressure.
• There are significant differences among consumers with different age on the expectations for government subsidies on low-carbon products. After the Homogeneity tests for variances, the results show that the sample has the homogeneity of variance (Sig. 0.243 > 0.05), and the differences is significant according to the result of Variance analysis (P < 0.05).
Then, by adopting the Bonferroni test, we tested the expectation differences in this dimension (results are shown in Table 7 ). The results indicate that the consumers in age 20-29 are significantly different from the 30-39 and 40-49 groups on subsidy expectations, but the differences among other groups are not significant. In addition, the mean values of consumer expectations for government subsidies on low-carbon products are presented in Z-shape ranked by age on an ascending order.
Analysis by region
Based on the field survey in six cities (regions), we analyzed the expectation differences in the "Region" dimension by using the methodology of one-way ANOVA and obtained the following results.
The expectations for government subsidies on low-carbon products in different regions are closely related to the level of economic development. The mean values of expectations for government subsidies on low-carbon products of different regions are ranked as follows based on a descending order: Xiangyang (3.59), Xuchang (3.53), Shenzhen (3.49), Daqing (3.41), Gucheng (3.37) and Wuhan (3.30) , and the maximum mean value is 8.79% higher than the minimum value (Table 8 ).
• The differences of expectations for government subsidies on low-carbon products of different regions do not reach a significant level. The results of Homogeneity tests for variances show that it is non-homogeneity of variance (Sig. 0.022 < 0.05, see Table 8 ). The results of one-way ANOVA indicate that the differences are not significant in different cities (P > 0.05, see Table 8 ). Then, we conducted Dunnett's T3 test to further analyze the differences. The results show that there is no significant difference among the six cities (regions), which is consistent with the previous results.
Analysis by gender
We made the one-way ANOVA and independent samples T test on different genders and found that:
• The mean value of men's expectations is a little higher than that of women. Because the number of groups is smaller than 3, we cannot conduct the Homogeneity tests for variances. According to the results of descriptive statistical analysis in Table 9 , we can find that the mean value of men's expectations for government subsidies on low-carbon products is 3.47, which is higher than that of women (3.45), but the disparity is quite small (by just 0.58%).
• The expectation differences between men and women are not significant. In the result of one-way ANOVA and independent samples T test, the Sig. value is 0.765 (0.765 > 0.05, see Tables 9 and 10 ). Therefore, we can conclude that people of different genders have pretty much the same expectations for government subsidies on low-carbon products.
REGRESSION ANALYSIS OF CONSUMERS' EXPECTATION FACTORS
In order to figure out the city (region) and population factors on people's expectations for government subsidies on lowcarbon products and further define their degrees and significance of effect, we conducted a linear regression and set the 'expectations for government subsidies on low-carbon products' as the dependent variable, taking different cities (regions) and population factors as independent variables. According to the regression coefficients and significance level, we can find that educational attainment and monthly income of consumers have important effects on their expectations for government subsidies on low-carbon products. The regression coefficients of educational attainment and monthly income are significantly associated with the consumers' subsidy expectations. Monthly income exerts the greatest influence (−0.167) on consumers' expectations, which is significant at the 1% level and the coefficient is negative. Educational attainment is significant at the 10% level and the coefficient (−0.062) is negative as well. The results in Table 11 indicate that the lower their monthly income and educational attainment, the stronger their expectations. The regression results also further verify the conclusions that consumer expectations for government subsidies on low-carbon products has a negative correlation with their educational attainment and monthly income as stated earlier.
CONCLUSIONS AND RECOMMENDATIONS
Conclusions
Based on the above statistical analyses, we can draw the following conclusions:
• Significant differences exist in the expectations for government subsidies on low-carbon products from different types of consumers. The maximum mean values of expectations are 22.92, 22.67, 9.76, 8.79 and 0.58% higher than the minimum values for educational attainment, monthly income, age, region and gender, respectively. There are significant differences among consumers with different monthly income, educational attainment and age on the expectations for government subsidies on low-carbon products, but the difference is not significant for the consumers in different regions or genders.
• Monthly income and educational attainment exert significant influences on consumer expectations for government subsidies on low-carbon products, and the influence of monthly income is the biggest. The results of one-way ANOVA and regression both indicate that there is a negative relationship between monthly income and subsidy expectations, and similarly that between educational attainment and subsidy expectations. That means, ceteris paribus, the lower their monthly income, the stronger their expectations for government subsidies on low-carbon products, so is their educational attainment. Therefore, for the current average income and education levels of the Chinese residents, it is not a mature time for an overall implementation of lowcarbon consumption.
Policy recommendations
From the above conclusions, we propose the following policy recommendations.
• Fully play the demonstrative role of specific groups of consumers on low-carbon consumption. Take middle-aged female consumers that have high income and good education in the developed areas as the breakthrough, let them take the lead in implementing the strategy of low-carbon consumption throughout the country. According to the differences in purchase behavior of different types of consumers, the government should develop different strategies to promote low-carbon products, make the consumers with robust purchasing power to drive the consumption demand of low-carbon products.
• Develop the economy, strengthen education and improve consumers' income. The prices of low-carbon products are always higher than conventional products. If the consumers do not have a fair income, they could not afford or are not willing to pay for low-carbon products. Educated consumers are often more aware of the significance of low-carbon consumption and environmental protection. Therefore, the subsidy policy is often the short-term tactic, but the development of the economy and education can essentially provide continuous power for low-carbon consumption in the long run.
